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	 New location projects (flexible and rigid)
	 Reconstruction projects (flexible and rigid)
	 Rehabilitation (3R) projects (flexible and rigid)
	 Hydraulic cement concrete (rigid) unbonded overlays of existing rigid
	 HMA overlays, thicker than 2 inches
	 Approaches on a bridge replacement
	 Detours
	 Pavement widening including shoulders and turn lanes
	 HMA overlays of rigid pavements
	 Bonded rigid overlays on rigid pavements
	 Thin whitetopping of flexible pavements
	 Flexible base repair and overlay projects
	Contact the District Pavement Engineer for questions or specific cases.
	– Flexible Pavement
	• SN = 3
	• Base year projections (This is the year the roadway will be put into service)
	• 20 year20-year projections
	• 30 year30-year projections when recommended for Perpertual Pavement or Rigid Pavement alternate
	– Rigid Pavement
	• 8 inch8-inch slab thickness
	• Base year projections (This is the year the roadway will be put into service)
	• 30 year30-year projections
	 Dynamic Cone Penetration (DCP):  This will determine the moduli and shear strength of the subgrade soil.
	 Soil Identification (to be reported out in WinCore) for all unbound materials (base/subbase/subgrade)
	– Gradation (Tex-110-E)
	– Soil Classification (Tex-142-E)
	– Atterberg Limits (Tex 104-E, 105-E, 106-E), 107-E if applicable
	– Moisture Content (Tex-103-E)
	– Sulfate Content (Tex-145-E):  This will determine if calcium-based subgrade soil treatment is possible
	– Organic  ContentOrganic Content  (Tex-148-E):This will determine if calcium-based subgrade soil treatment is possible
	– pH levels (Tex-128-E & Tex-121-E)
	– Soil Treatment Design (Tex-120-E, Tex-121-E, Tex-127-E):  This will determine the optimal amount of stabilizer content to optimize engineering properties, such as unconfined compressive strength, stiffness and resistenceresistance to shrink/swell, m...
	– Cores/Bores (thicknesses)
	 Ground Penetrating Radar (GPR) – Comprehensive layer thicknesses and anomaly detection.  Utilize GPR to determine bore/core locations.
	 Falling Weight Deflectometer (FWD) – Stiffness for each layer
	 Total Pavement Acceptance Device (TPAD) – Comprehensive layer thickness and comprehensive stiffness for each layer
	 Profiler for ride quality
	For testing or data collection requests from the San Antonio District Laboratory, please refer to Appendix B.
	– High speed facilities (Design Speed> 45mph)
	– ADT > 40,000
	– CRCP, perpetual pavement, or HMAC thickness > 12 inches
	– Roadways located in the Eagle Ford Shale formation or pavements over subgrade soils PI >= 40
	 Cover Sheet showing Highway Designation, District, County, CSJ, Geographical Limits and Signatures of persons involved in the preparation, review and approval.  Include the statement, “This document is released for the purpose of review, approval an...
	 General Project Information
	– Project scope
	– Limits & location particulars (Use stationing and highway designations from plans or schematic) for all pavement areas
	– Pavement objectives (widening, overlay, rehab, etc.)
	 Existing Pavement history and condition
	– Soil conditions and subgrade Texas Triaxial Classification (TTC)
	 Soil map of the project area with a brief description of each type of soil located within the project area(s)
	 Discuss shrink/swell potential and plasticity, if applicable
	– The study of the presence of sulfate bearing compounds, organic content and any mitigation technique selected
	– Determination of PVR mitigation requirements, if applicable.  Obtain and provide approval to use PVR mitigation techniques when roadway characteristics do not meet policy criteria
	– Results of Non-Destructive Testing (NDT) to characterize the existing structural condition
	 Provide details on MODULUS back calculation summary / determination.  Refer to Appendix C for documentation example.
	 Provide a summary of the findings and recommendations based on the GPR evaluation
	– Summary of laboratory tests conducted on any materials extracted from the existing structure
	– Bore / Core results
	– Pavement Management Information System (PMIS) data
	– Maintenance considerations and concerns
	– Drainage considerations
	 TPP Traffic Data and any adjustments to the traffic data
	 Pavement Design and Analysis:  Include all options designed / analysed and indicate the project specific factors used for selecting the pavement type
	– Include pavement designs for each roadbed (shoulder, mainlane, ramp, intersection, widening, etc.)
	– Include Alternate pavement designs, if appropriate
	– Include Modified Triaxial Check and Mechanistic Design Check when applicable
	 Conclusion:  The PDR will conclude with a recommended pavement design, including all material selection, based on the data, analysis and procedures included in the report.  If a design different from the recommended is utilized, justification will b...
	
	 TY-C embankment with the below criteria must be used unless the pavement designer recommends a different one. Any embankment that differs from the below criteria must be approved by the district pavement engineer. Embankment selection must be includ...
	 Exhibits/Attachments
	– Location Map:  Detailed enough to distinguish project location and incorporates topographic features.  Utilize project specific design (CAD) linework overlaid on a Google image
	– Project Type Map:  Designate different pavement types proposed for each roadbed (i.e, Concrete, HMA, Flex Base on mainlanes, ramps, shoulders, etc.) (Example in Appendix D)
	– Soils map of the project area with a brief description of each type of soil.  Provide information pertaining to shrink/swell potential and plasticity
	– Existing and Proposed typical sections
	– TPP Traffic Data (with any adjustments)
	– Results of NDT to characterize the existing structural condition
	– Design input values and output
	– FPS Summary, Modified Texas Triaxial Check, Mechanistic Checks, Stress Analysis, etc. for flexible pavements
	– AASHTO (DARWin or TSLAB86) design summary for rigid pavements, or TxCRCP-ME for CRCP designs
	– Form 2088, Surface Aggregate Selection Form (must be signed and sealed by PE)
	– Results of borings / corings
	– Material Lab tests
	– PMIS Data
	– Life-Cycle Cost Analysis (if applicable)
	Refer to Appendix EF for the Standard Pavement Design Report format.
	Provide Alternate Pavement Designs to promote competitive bidding when feasible.  Perform both flexible and rigid pavement designs (for high and heavy volume roads) to identify adequate performance based on price, strategic importance, and maintenance...
	 Identify if existing pavement is candidate for HMA overlay only
	– May require base repair areas
	– Review applicable PMIS Data, Field Verify with Maintenance/Area Office
	– Review project specifics (flood plain, rail, curb, etc.)
	– General Direction is
	 Shallow rutting/ride (3/4” to 2”):  HMA overlay or mill/inlay
	 Frictional Improvements (3/4” to 1”): HMA overlay or OCST
	– ADT >10,000
	 Identify if existing pavement is candidate for structural concrete overlay only
	– May require base repair areas
	– Requires cost analysis to compare to flexible option
	– Review project specifics (flood plain, rail, curb, etc.), applicable PMIS Data, Field Verify with Maintenance/Area Office
	 If roadway to be reconstructed, identify if existing pavement will be reused for base or subbase layer.  If recycled, scarify, reshape, stabilize if necessary and compact.
	– Reclamation Design Options:  Cement, Lime, Emulsion, Foam Stabilized Base
	 Verify a minimum of 2 inches (2”) barrier of untreated existing base material remains
	 RAP content for a recycled base/subbase should not exceed 50% when stabilizing and not more than 20% if stabilization is not used
	 New Flexible Base
	– Minimum of 4” (compacted) lifts
	– When base thickness exceeds 10”, consider stabilizing and decreasing the thickness
	– Type D Flexible Base is required, unless approved by the District Engineer
	– Include subgrade proof roll to ensure weak areas are corrected prior to the placement of subsequent lifts.
	 Prime Coat:  Prime coat should always be specified for the base/subbase that is directly underneath the HMA, as they provide an increased level of safety to prevent debonding.
	– If traffic is not anticipated to be placed on the prime coat
	 Specify a cut-in emulsion 1” deep with MS-2 or CSS-1H at a rate of 0.30 gal/sy
	 Specify MC-30 or AE-P at a rate of 0.20 gal/sy
	– If traffic is anticipated to be placed on the prime coat (more than 1 day), utilize an inverted prime
	 RC-250 (0.20 gal/sy) with Type B, Grade 5 (140 SY/CY)
	 When using RC-250 for the inverted prime, allow 48 hours before placing any additional surfacing
	 Seal Coat:  Area Engineer may modify the oil and aggregate requirements as project permits.  Reference Table 9 for additional information.
	– TypicallyTypically, only applies to Lower Volume Roadways
	– Multiple Course Surface Treatment (typically two-course):
	 When placing surface treatment directly onto base place an inverted prime, followed by a two-course surface treatment with Grade 3 below a Grade 4.  The two-course surface treatment will provide a more durable surface course and ensure adequate bond...
	 If the first course will anticipate direct traffic for longer periods of time (more than 2 day), utilize an AC with pre-coated rock.  If the first course will not encounter direct traffic, uncoated rock with an emulsion may be specified to allow for...
	 Three-course surface treatments are to be considered when there are long delays (such as seasonal events) in construction, or additional durability is needed.
	– Underseal
	 Use AC asphalts with pre-coated aggregate, and Emulsions with un-coated aggregate
	 See Appendix DE for examples on when to use an Underseal layer
	 Surface:  HMA or Seal Coat.  Refer to Table 9 and Table 10.
	– If heavy turning movements or stop and go traffic are anticipated (such as intersections or driveways), utilize HMA surface
	Modified Texas Triaxial Design Check
	The Modified Texas Triaxial Design Check (MTTC) must be performed for all cases listed below.  Perform this procedure as specified in the Pavement Manual in Chapter 5, Section 3.
	 New roadway sections (this includes widened sections)
	 Upgrading to a 4 lane4-lane divided facility
	 Upgrading to a curb and gutter section
	 When Modulus of Subgrade is 7ksi or less, determined from FWD Backcalculation.
	The Average Ten Heaviest Wheel Loads Daily (ATHWLD), and the percentage of tandem axles in the ATHWLD are provided in the TP&P Traffic Analysis for Highway Design report.
	– Use a percentage of tandem axles in the ATHWLD of 49% when the traffic loading is less than 3 MESALs, in accordance with Memorandum from John A. Barton, P.E. (Flexible Pavement Design), August 10, 2009.
	– For sections in the Energy Sector Corridor area (Atascosa County, McMullen County, Frio County, and South Easter half of Wilson County) utilize ATHWLD of 15,000 lbs. For these Energy Sector Corridors, discuss the percentage of tandem axles input wit...
	– For detours, divide ATHWLD by 2 and calculate to verify required thickness
	Traffic in excess of 30,000,000 ESALs will meet perpetual pavement design requirements, if standard FPS design yields greater than 10” of total HMA. Reference Chapter 5 of TxDOT’s Pavement Design Manual.
	 In FPS-21 it is recommended that a pavement design Type 7 be used for this type of structure since perpetual pavement typically have more than 4 unique layers (i.e. SMA over Dense Graded HMA over CAM over flexible base).
	 Select a 30 year30-year analysis period. The analysis period will not be critical, since staying reasonably below the limiting strain criteria is the ultimate goal.
	 Set FPS-21 confidence level to “C” (95%). This is not tied to the limiting strain criteria, but is useful to ensure a reasonable beginning thickness.
	 Use lane distribution factors when three or more lanes are planned in one direction. Adjust the 20 year20-year cumulative ESALs if needed with the appropriate factor, then enter adjusted 20 year20-year ESALs into FPS-21
	 Select 15 years to first overlay. This will usually allow development of a sufficient structure to meet the limiting strain criteria and still ensure a reasonable reliability. The actual overlay will typically mimic needs to mitigate surface wear, o...
	 Once a pavement thickness is identified in the FPS run, click on the Mechanistic Check feature. This should show the limiting strain criteria to ensure threshold values are being met for bottom-up fatigue cracking and compressive failure of the subg...
	Mechanistic Design Check
	The Mechanistic Check will be evaluated for High Volume roadway pavement designs, perpetual pavement designs and pavements with HMA > 10 inches to ensure the new pavement structure will resist long-term rutting and fatigue cracking for the design life...
	 Tensile strain at the bottom of the composite HMA layers must be less than or equal to70 µ-strain
	 Compressive strain at the top of the subgrade must be less than or equal to 200 µ-strain.
	 Note the Mechanistic Check may provide a negative value for the subgrade compressive strain, consider all values to be a positive number.
	 For new rigid pavement designs, utilize the latest approved design methods, TxCRCP-ME for CRCP, and  AASHTOand AASHTO DARWin 3.1 for JCP.
	 Minimum concrete thickness will be 7”, maximum concrete thickness will be 13”. Thicknesses outside of this range will need District Engineer approval.
	 The latest version of the following TxDOT pavement-related standards should be included in the pavement design report where applicable.
	– CRCP (1) – Continuously Reinforced Concrete Pavement, One-Layer Steel Bar Placement – applies to CRCP that is from 7 to 13 in. thick.
	– CRCP (2) – Continuously Reinforced Concrete Pavement, Two-Layer Steel Bar Placement – applies to CRCP that is from 14 to 15 in. thick.
	 Subgrade – Construct or stabilize the existing subgrade so that it provides a stable working platform for the concrete pavement structure. When there are potential problems associated with stabilization, other options may be considered.
	 Base –The following base layer combinations for concrete slab support are allowed:
	– 4 inches of HMA, Type B PG 64-22 (withnon QC/QA) should be used as the District standard, with subgrade stabilization as needed.
	– 1.5 inches minimum of HMA bond breaker (Ty D or TY F level up, PG64-22 (non QC/QA) over 6 inches of a cement treated base (Item 276 (Cement Treatment (Plant-Mixed), Class L) may be allowed with justification and documentation as determined by the DPE
	–
	–
	–
	–
	–
	–
	–
	–
	–
	Before proceeding to design a widened section greater than 500 feet, the condition of the existing travel lanes must be considered before building new adjacent pavement.  If the existing travel lanes are in poor condition and require extensive repair ...
	Use of dissimilar cross sections between the widened area and the existing area should not be performed, as it often results in lateral subsurface drainage restrictions (“bath tub” effect). While not feasible to never allow, the new section should nev...
	If the existing travel lane condition is in good structural condition for the projected 20 year20-year service life or there are budgetary constraints preventing full width reconstruction and widening, then the pavement design process for widening fal...
	 Determine the existing section of the adjacent pavement structure.
	 For non-trafficked safety widening (such as shoulder widening), a pavement design is not required.  Match the existing section.  Consider future use of roadway to ensure existing shoulder will not be a future trafficked lane.
	 Do not design a HMA thickness thicker than the total thickness of the adjacent pavement structure. The goal is to daylight the bottom of the base course of the adjacent pavement to maintain positive drainage.
	 Include a “stair-step” approach at the widening joints to minimize longitudinal joint cracks or failures. This should be shown on the typical sections. Refer to Appendix DE for examples.
	 Mill, notch and tie into the adjacent pavement to place the construction joint in between the wheel paths. This will prevent longitudinal cracking along the construction joint and water infiltration into the pavement. It will also promote proper loa...
	 Overlay or seal coat the full width of the final pavement structure. When overlaying, utilize an underseal course prior to overlaying to assure all construction joints and pre-existing cracks are sealed.
	 FPS design is required for all detours.
	 Utilize 20 year20-year traffic information and typical serviceability inputs from the main travel lanes
	 For detours expected for use less than 2 years
	– Set “Length of analysis period” (T1) to 2 years and “Time to first overlay” (T2) to 2 years.  Verify overlay at T2 does not exceed 2 inches.
	– Perform Modified Triaxial Check
	 Divide ATHWLD reported from TPP by 2
	 Set the tandem axle multiplier to less than 50%
	 For detours expected for more than 2 years
	– Set “Length of analysis period” (T1) to expected detour usage plus one year (Minimum 4 years) “Time to first overlay” (T2) to half of the required usage time (Minimum 2 years).
	– Perform Modified Triaxial Check
	 Divide ATHWLD reported from TPP by 2
	 Set the tandem axle multiplier to less than 50%
	 Obtain pavement forensic data (GPR, FWD, bores) on existing shoulders that will be utilized for detours during construction
	 Use above “Detour” guidance for FPS design analysis
	 Include a Remaining Life Analysis to verify pavement design
	 FPS design is required.  Use the frontage road traffic if ramp traffic data is not available, with the pavement starting at the back of the gore. If the designer identifies additional traffic is being placed on the ramp, traffic adjustments may be a...
	Intersections – Depending on traffic, turning movements, and time to open the following options may be utilized:
	Intersections – Depending on traffic, turning movements, and time to open the following options may be utilized:
	 If rutting and shoving in asphalt pavement continue to cause problemsproblems, then a more rigid surface option may be selected. Be aware that this will typically call for a minimum of 8” of concrete or 4” of concrete and 4” of HMA.
	 If Trucks per Day per Lane is less than 1,000 Thin Whitetopping may be selected. Design in accordance with TxDOT’s current Pavement Design Manual Standards for Whitetopping.
	 Rigid pavement options, using High Early Strength (HES) concrete may be utilized for early opening to traffic.
	 Otherwise use stiff surface mixes for heavier traffic (do not use surface treatments or open graded mixes in these areas).
	Bridge Decks – When the decision is made to utilize an asphaltic protection system for a Bridge Deck, the preferred option is to utilize a one course surface treatment and a SMA or SP overlay (other impermeable HMA mixtures may be substituted). The ov...
	Bridge Decks – When the decision is made to utilize an asphaltic protection system for a Bridge Deck, the preferred option is to utilize a one course surface treatment and a SMA or SP overlay (other impermeable HMA mixtures may be substituted). The ov...
	 Pavements with thin surfacing. Seal coat or thin hot-mix asphalt (HMA) placed directly on the base may be too thin and not provide adequate confinement to the base.
	 Pavements with little or no shoulders. In this situation, the lack of shoulder provides no lateral support and the base may become unstable as vertical loads are applied. The base must rely on its own cohesion and stability.
	 A designated special grade to be used by other items of work.
	 Local materials.
	 Experimental sections.
	 Recycled materials.



